Paleomagnetic and rock-magnetic investigations of basalts from Hole 834B in the Lau backarc basin and of sediments from Holes 841A and 841B at the Tonga Ridge are reported. Three groups of blocking temperatures in the basalts suggest the presence of at least three magnetic phases: pure magnetite, a Ti-poor titanomagnetite, and a Ti-rich phase. The drill-string-induced remanence in the basalts is typically between three and six times the original normal remanent magnetization intensity, but it is mostly removed by alternating-field (AF) cleaning in 5 mT. Volume susceptibility values range from 0.04 × I0" 3 to 4 × I0" 3 cgs. The modified g-ratio 7 5 /sus ranges from 0.5 to 10.
INTRODUCTION
In this paper we present detailed data from basaltic cores drilled in the Lau Basin (Holes 834B and 835B) and from sediments obtained from the Tonga Ridge (Holes 841A and 841B). The area is a young (< ca. 5 Ma) and quite intensely studied backarc basin (Parson, Hawkins, Allan, et al., 1992) situated in the western south central Pacific, between the remnant arc of the Lau Ridge and the Tonga Arc between 18°-22°S and 176°-178°W (Fig. 1 ).
SAMPLING AND MEASUREMENTS
Shipboard pass-through cryogenic magnetic measurements were made on archive halves of the sediment cores, as well as on basalt cores and cubes. After having measured the natural remanent magnetization (NRM), they were stepwise partially demagnetized in alternating magnetic fields of up to 15 mT and remeasured, as explained in Parson, Hawkins, Allan, et al. (1992, "Explanatory Notes" chapter) .
A number of sediment cubes were also collected and measured in the shipboard cryogenic magnetometer (Holes 841A and 841B), whereas basalt minicores from Holes 834B and 835B were measured on land in a Molspin spinner magnetometer, undergoing partial stepwise AF demagnetization in small steps of 2.5 mT. In about half of the cases (see Table 1 ), the basalt cubes were thermally cleaned afterward in a magnetically shielded Schonstedt furnace. The volume susceptibility was also measured by means of a Geofyzika Microkappameter KT-5.
RESULTS
The rock-magnetic and paleomagnetic properties of the Lau Basin and Tonga Ridge sediments and volcanics, as measured onboard the JOIDES Resolution, are described in detail elsewhere (Parson, Hawkins, Allan, et al., 1992; Abrahamsen and Sager, this volume; Sager et al., this volume) . Hawkins, J., Parson, L., Allan, J., et al., 1994. Proc. ODP, Sci. Results, 135: College Station, TX (Ocean Drilling Program) .
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Basalts
The inferred blocking temperatures that resulted from the thermomagnetic cleaning of the basalt cubes are shown in Figure 2 , based on values from Table 1 . The blocking temperatures were estimated from the thermal intensity-decay curves, which are shown in Figure 3 .
The blocking temperatures in the basalts from Hole 834B fall into three rather distinct groups: around 580°C, around 500°C, and around 250°C ± 100°C. This indicates the presence of at least three magnetic phases: pure magnetite, Ti-poor titanomagnetite, and a phase with rather low blocking temperatures, probably a more Ti-rich titanomagnetite (Creer et al, 1977) .
The drill-string-induced remanence may be very strong and dominant, typically between three and six times the original NRM intensity of the basalts. As may be seen in the AF intensity-decay curves illustrated in Figure 4 , however, a major part of the drill-stringinduced remanence appears to be removed by AF cleaning in 5 mT. This level of cleaning, therefore, seems to restore satisfactorily the original predrilling NRM intensity of most of the basalts.
Hence, to obtain a more realistic estimate of rock-magnetic characteristics, such as the median destructive field (mdf) and the modified ß-ratio (Q = remanence/susceptibility), the remanence intensity after partial AF cleaning in a field of 5 mT, J 5 , was applied in the calculation of the mdf and the modified Q-ratio. From Table 1 , we can see that the modified ß-ratio = 7 5 /sus ranges from 0.46 to 10.6 in the basalts.
Volume susceptibilities of the measured basalt cubes range from 0.04 to 4 × I0" 3 cgs ( 4π S1). More extensive susceptibility data from whole-core measurements are given in the Initial Reports volume (Parson, Hawkins, Allan, et al., 1992) .
Sediments
The remanent intensity of sediment cubes combined from Holes 841A and 84IB vs. depth are shown in Figure 5 . Open symbols indicate the NRM inclination, whereas solid symbols indicate the inclination after 20-mT AF demagnetization.
Above a level of ca. 50 mbsf, the NRM intensity is low (10 to 100 mA/ra); between 50 and 230 mbsf the NRM intensity is an order of magnitude higher (typically between 200 and 800 mA/m); and below this level lower values typically between 50 and 200 mA/m are seen.
The behavior against AF demagnetization in 20 mT is notably different above and below 170 mbsf (Fig. 5) . Above this level the decrease in intensity is close to a factor of 10, indicating very low coercivity, whereas below 170 mbsf the decrease in intensity is only some 20% to 50%.
The low intensity values above 50 mbsf compare with lithologic Unit I (Parson, Hawkins, Allan, et al., 1992) , which is described as middle Pleistocene to ?Pliocene, structureless, grayish brown to greenish gray (between 0 and 17 mbsf) and light yellowish brown and greenish gray to dark greenish gray (between 17 and 55 mbsf) clays with very thin-to medium-bedded vitric sand, vitric silt, and coarse and fine ash interbeds. Late Miocene lithologic Unit II (56-333 mbsf) is described as interbedded black, dark greenish gray, and dark gray vitric siltstone, clay, clayey siltstone, vitric siltstone, and vitric sandstone (between 81 and 187 mbsf), and as vitric sandstones and vitric siltstones (between 170 and 333 mbsf); this part generally coarsens downward. The strong contrasts in NRM values and coercivity are probably caused by variations in the ash content as well as in the grain size of the sediment.
In Figure 6 the inclination of sediment cubes from Holes 841A and 84IB are shown before (open symbols) and after (solid symbols) 20-mT AF demagnetization, respectively. Above 170 mbsf the NRM inclination is steeply negative because of a dominating drill-stringinduced magnetization, which forced most inclinations into steep negative (updip) values. Below 170 mbsf the drill-string-induced magnetization is less dominant; especially below ca. 300 mbsf, scattered values of original positive inclinations have survived in the NRM. Thus, the drill-string-induced remanence behaves differently in the sediment cores from Hole 841A and 841B. The reason for this may be the result of differences in the sediment, or it could be caused by differences in the magnetic properties of the drilling equipment°c used, the cores of Hole 841A being of the H-or X-type, whereas cores from Hole 84IB are of the R-type. Several sources of uncontrolled inclination errors arising from incorrect measurements of grain size, compaction, bioturbation, and remagnetization are possible in the sediments (e.g., Gordon, 1990b; Abrahamsen, 1992) . Arason and Levi (1990) found a progressive downcore shallowing of the remanent inclination (from 6° to 8°) in a 120-m deep section (DSDP Site 578 in the northwest Pacific), of which only one-fourth could be explained by the northward translation of the Pacific Plate. The inclination shallowing corresponds to a 3%-4% decrease in the porosity. Sediment paleolatitudes in a study by Gordon (1990a) were also found to be systematically more northerly than those predicted by the reference apparent polar wander path, corresponding to inclinations shallower than expected.
To investigate the possible influence of sediment compaction upon the inclination, numerical values Norm(/ 20 ) of the inclination / 20 (cf. Table 2 ) are shown in Figure 7 . Numerical values are used because a shallowing effect by compaction will act in the same sense on both positive and negative inclinations (Abrahamsen, 1992) . The inclinations are shown after AF cleaning in 20 mT to avoid influence from the drill-string-induced magnetization. In the graph a seven-point moving average is also plotted (thin dotted line), as well as the regression line, Norm‰) = -0.0145 Depth + 41.5 (TV = 134). The central axial dipole inclination at the site is I o = 40.8°, which is close to the mean of the upper part of the section. A slight but systematic shallowing of the inclination with a depth of ca. 6° of the top 400 m sediment thus appears to be present also in these cores, although the individual data points are very scattered. The inclination shallowing is probably caused by differential rotation of the detrital particles during compression and diagenesis, which takes place after the locking in of the depositional remanence.
To get an overall impression of the strong variations in the magnetic properties of the sediments at Site 841, the whole-core volume Notes: Jo = natural remanent magnetization intensity; J5 = remanent intensity after alternating-field (AF) demagnetization at 5 mT; and mdf = median destructiv field, supposing J5 to be the original remanent intensity. Q = modified Q-ratio based upon the value of J5.
susceptibilities for Holes 841A and 841B are also shown (Figs. 8-9 ). Susceptibility ranges over 2 orders of magnitude. The sediment properties therefore are highly variable, as may be expected in this environment, close to intensive volcanic activity with discrete eruption events. The strong variations in susceptibility are most likely caused by the highly fluctuating content of volcanic ash in the sediments.
CONCLUSIONS
We conclude that the blocking temperatures in the basalts investigated fall into three distinct groups: around 580°C, around 500°C, and about 250°C ± 100°C. This may suggest the presence of at least three magnetic phases: pure magnetite, Ti-poor titanomagnetite, and a phase with low blocking temperatures, probably Ti-rich titanomagnetite. Volume susceptibility values range from 0.04 × I0" 3 to 4 × I0" 3 cgs in the basalts. The modified ß-ratio 7 5 /sus ranges from 0.5 to 10.0. Drill-string-induced remanence of the basalts may be as high as three to six times the original NRM intensity, but it was mostly removed by AF cleaning at 5 mT.
Drill-string-induced remanence behaves differently in the sediment cores from Hole 841A and 84 IB. The reason for this may be the result of differences in the sediment or of differences in the drilling equipment used (H-or X-type in Hole 841 A, in contrast to R-type in Hole 841B).
The inclination of the sediments in Holes 841A and 84IB display a slight flattening with increasing depth (ca. 6° under a load of 400 m of sediment). This flattening is likely to be a result of the differential rotations of the detrital particles under moderate compaction, which occurred during the diagenetic processes in the sediments that took place after the locking of the depositional remanence.
An inclination flattening in deep-sea sediments, amounting to several degrees of arc, as in the present case, may add up to significant and systematic errors in the paleolatitude and hence cause bias, if used in plate tectonic reconstructions. Figure 3. Thermal demagnetization (TH) of 12 basalt samples from Hole 834B and 2 basalt samples from Hole 835B. Stereograms (top), orthogonal plots (middle part), and intensity-decay curves (base) are illustrated. Four of the samples were partly AF demagnetized in 22 mT, and one in 80 mT, before thermal demagnetization was undertaken (see Table 1 ). -2, 126 19R-3, 8 19R-3, 34 19R-3, 55 20R-l,78 20R-1, 110 20R-2 
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